and anxieties, relating to pregnancy in general and childbirth in particular. 9 Not surprisingly, fear or anxiety relating to giving birth has repeatedly been associated with other measures of anxiety, for example, general symptoms of anxiety [10] [11] [12] and both state and trait anxiety. [13] [14] [15] [16] Results like these are highly relevant in showing that psychological factors, more than demographic factors or obstetric history, may contribute to birth-related fear or anxiety. This also emphasizes the need for psychological interventions in addition to medical approaches to reduce such fear or anxiety. Psychological models of anxiety typically strive to describe the interplay between specific cognitive, emotional, and behavioral mechanisms, important for the development and maintenance of a specific form of anxiety. An increasing focus on the similarities between mental disorders has resulted in an ongoing search for transdiagnostic mechanisms, that is, mechanisms that are shared across a wide range of disorders, and that are causally related to the onset, development, maintenance, or recovery from these. [17] [18] [19] Several transdiagnostic mechanisms have been suggested, for example, repetitive negative thinking (such as worry or rumination), catastrophic thinking, positive and negative metacognitive beliefs (eg, positive beliefs about worry) and avoidance. 17, 19, 20 Understanding of the role of causal mechanisms like these is of key value for the development of effective interventions. With respect to childbirth-related fear or anxiety, very few studies in the field have tried to identify mechanisms in this sense, and both cognitive and behavioral mechanisms contributing to the etiology and maintenance of this form of anxiety are still largely unexplored. 21 With this study, we wanted to take a first step in trying to identify mechanisms relevant to the understanding of childbirth-related fear or anxiety. In the search for potential mechanisms, we tried to relate the limited knowledge regarding psychological aspects of birth-related fear of anxiety, to mechanisms shown to be of importance for related forms of anxiety, preferably mechanisms identified as transdiagnostic.
Given the associations shown between childbirth fear and anxiety as a general personality trait, 15, 16 we were particularly interested in mechanisms known to be of importance in generalized anxiety. The intolerance of uncertainty model of generalized anxiety disorder [22] [23] [24] builds on 4 main features; intolerance of uncertainty, positive beliefs about worry, poor problem orientation, and cognitive avoidanceall of them correlating with clinical worry. 23 Positive beliefs about worry is an example of metacognitive beliefs, suggested as a definite transdiagnostic mechanism by Harvey et al 17 and cognitive avoidance could be related to thought suppression which has been identified as a possible transdiagnostic process. 17 At the heart of the intolerance of uncertainty model of generalized anxiety disorder lies the concept "intolerance of uncertainty," which has been defined as "the tendency for an individual to consider the possibility of a negative event occurring as unacceptable and threatening irrespective of the probability of its occurrence" 25 and suggested a transdiagnostic feature across anxiety disorders and depression. [26] [27] [28] Since being pregnant inevitably means being in a state associated with uncertainty, individuals experiencing uncertainty as highly distressing are likely to experience some degree of anxiety relating to pregnancy and childbirth. In line with this, fear relating to the unpredictability and lack of control during childbirth has been found an evident theme of fear among childbearing women. 29, 30 Since fears relating to pain are commonly reported among pregnant women too, 31, 32 we also sought to investigate the predictive role of pain catastrophizing. Pain catastrophizing refers to "an exaggerated negative 'mental set' brought to bear during actual or anticipated pain experience." 33 With regard to childbirth, the tendency to exaggerate the negative aspects of pain has been associated with higher ratings of both anticipated and experienced pain during childbirth. 34 Pain catastrophizing has also been found to mediate the relationship between fear of pain and preference for cesarean delivery. 35 Although pain catastrophizing is specifically focusing on pain-related cognitions, catastrophic beliefs in general have been suggested as a transdiagnostic mechanism across mental disorders. 20 To our knowledge, none of these variables has previously been studied in relation to fear or anxiety of giving birth. Our aim with this study was thus to take a first step in trying to identify psychological mechanisms relevant to the understanding of childbirth-related fear or anxiety, beginning with investigating the extent to which pain catastrophizing, intolerance of uncertainty, positive beliefs about worry, and cognitive avoidance could predict fear of birth in a general pregnant population.
| METHODS

| Design and participants
Recruitment for this cross-sectional study was conducted by midwives working at 42 antenatal health care clinics in 2 Swedish regions, Regions Jämtland Härjedalen and Region Örebro County, during the period of January 1 to December 31, 2015. For a woman to be included, she needed to be Swedish speaking and in pregnancy week 18 or more with a normal routine ultrasound examination.
Out of 822 women reported as eligible, 4 were excluded because of nonnormal ultrasound results and 54 as a result of not speaking Swedish. Of the 764 women approached, 63 declined participation. While 701 consented to participate, 202 women failed to return the questionnaire. The final sample thus included 499 women.
Ethical approval was obtained from the regional ethical board in Umeå, Sweden (2014-372-31Ö).
| Measurements
Besides demographics, the questionnaire included questions regarding the ongoing pregnancy (pregnancy week and currently experienced complications), previous childbirth experiences (mode of birth and year), and an open question regarding previous negative experiences in health care.
The Fear of Birth Scale, FOBS 36, 37 was used to measure self-reported fear of birth. In this 2-item Visual Analogue Scale, the question "How do you feel right now about the approaching birth?" is answered by marking on two 100-mm lines with the anchors "calm/worried" and "no fear/strong fear." A total fear of birth score is calculated by averaging the 2 ratings, with a mean of 60 or more indicating fear of birth. 37, 38 FOBS has shown good internal consistency and construct validity. 36, 39, 40 In this study, Cronbach's alpha was .937. The Pain Catastrophizing Scale, PCS 41 was used to assess participants' degree of pain catastrophizing. The scale consists of 13 items in which the respondents rate, on a 5-point Likert scale (0-4), the extent to which they experience various thoughts and feelings in relation to actual or anticipated pain (eg, "When I'm in pain it's terrible and I think it's never going to get any better"). PCS has previously shown good internal consistency in pregnant populations. 34 In this study, Cronbach's alpha was .937. 42 was used to capture cognitive and behavioral manifestations or consequences of intolerance of uncertainty (eg, "In an uncertain situation, I tend to exaggerate the odds that things will go badly," "I avoid situations in which something unanticipated is likely to occur," or "I worry a lot about life's uncertainties"). 25-item self-report measure of the tendency to deal with intrusive threatening thoughts by employing cognitive avoidance strategies. The items (eg, "There are things I try not to think about" or "I distract myself to avoid thinking about certain disturbing things") are rated on a 5-point Likert scale. The questionnaire was translated and back-translated from English to Swedish. Cronbach's alpha in this study was .952.
The Intolerance of Uncertainty Inventory part B, IUI-B,
| Statistical analyses
Data were analyzed using IBM SPSS Statistics 24 (Armonk, NY). As a result of nonnormal distributions, the MannWhitney U test was used for comparisons between groups and Spearman's rho for correlational analysis. Reports of previous negative experiences in health care were dummy coded in the statistical analyses (having reported previous negative experiences or not). In all analyses, the significance level was set to P < .05. Hierarchical linear regression analysis was performed to predict fear of birth as a continuous measure, using a 2-step model. Primiparity was the only predictor entered in the first step (using the enter method). In the second step, the Previous negative experiences in health care 142 (28.5) predictors pain catastrophizing, intolerance of uncertainty, positive worry beliefs, and cognitive avoidance were added to the model, using a stepwise approach. With such an approach, the entrance of predictors is determined statistically, only including variables that give a significant contribution to the model. Hierarchical logistic regression analysis was used to predict a fear of birth score exceeding the cut point of FOBS ≥ 60. In this analysis, the predictors were also dichotomized, using the fourth quartile of each scale as an indicator of high levels of pain catastrophizing (PCS 4th quartile), intolerance of uncertainty (IUI-B 4th quartile), positive worry beliefs (WW-II 4th quartile), and cognitive avoidance (CAQ 4th quartile). This regression model was built using the same 2 blocks as the linear model: (1) Primiparity, (2) 4th quartile of pain catastrophizing, intolerance of uncertainty, positive worry beliefs and cognitive avoidance. Once again, the enter method was used in the first block, while variables in the second block were entered stepwise (using the forward logistic regression method).
| RESULTS
The 499 pregnant women in this sample were between 19 and 45 years of age, with a mean age of 30.14 years (SD = 5.03). Eighty percent of the participants were in gestational weeks 21-30, although the weeks of gestation ranged between 18 and 43. In the sample, 45.6% were nulliparas and 54.4% multiparas. The vast majority of the participants were born in Sweden and lived with a partner (Table 1) .
Nulliparous women reported slightly higher levels of fear of birth than did multiparous women, however with a small effect size (see Table 2 ). No other significant differences were found between the parity groups.
Using Spearman's rho for correlational analysis, fear of birth was positively correlated with pain catastrophizing (ρ = .47, P < .001), intolerance of uncertainty (ρ = .45, P < .001), positive worry beliefs (ρ = .38, P < .001), and cognitive avoidance (ρ = .36, P < .001).
A total of 122 women (24.6%) scored above the cut point for fear of birth (FOBS ≥ 60). When comparing women scoring above and below this cut point, women identified with fear of birth showed higher levels of pain catastrophizing, intolerance of uncertainty, positive worry beliefs, and cognitive avoidance, with small to medium effect sizes (Table 3) .
Hierarchical multiple linear regression with fear of birth score as a continuous outcome variable did not identify primiparity as being a significant predictor of fear of birth. When entering the psychological variables, pain catastrophizing was the strongest predictor followed by intolerance of uncertainty and positive worry beliefs, in a model explaining 28% of the variance in fear of birth (Table 4) .
Hierarchical multiple logistic regression with high levels of pain catastrophizing, intolerance of uncertainty, positive worry beliefs, and cognitive avoidance together with parity z = z-score of the Mann-Whitney U statistic; r = Pearson's r effect size (r = .10 small effect; r = .30 medium effect; r = .50 large effect); *P < .05; **P < .01; ***P < .001 (Monte Carlo 2-tailed). z = z-score of the Mann-Whitney U statistic; r = Pearson's r effect size (r = .10 small effect; r = .30 medium effect; r = .50 large effect); *P < .05; **P < .01; ***P < .001 (Monte Carlo 2-tailed). as predictors, showed high levels of pain catastrophizing and intolerance of uncertainty to be significant predictors of fear of birth above the cut point of FOBS ≥ 60, while primiparity, positive worry beliefs, and cognitive avoidance did not contribute significantly to the model (Table 5 ).
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| DISCUSSION
The aim of this study was to investigate pain catastrophizing, intolerance of uncertainty, positive beliefs about worry, and cognitive avoidance as potential mechanisms relevant to the understanding of childbirth-related fear or anxiety, while controlling for the significance of parity. In this general pregnant sample, women scoring positively for fear of birth (FOBS ≥ 60) showed significantly higher self-reports on all 4 psychological variables. All variables were significantly correlated with fear of birth, and both pain catastrophizing and intolerance of uncertainty did significantly predict fear of birth both as a continuous and a dichotomous measure. As suggested by Gellatly and Beck, 20 catastrophic beliefs play a central role in a wide range of disorders, and may thus be seen as a transdiagnostic cognitive mechanism. In our analyses, pain catastrophizing was the strongest predictor of fear of birth in both regression analyses, explaining almost 25% of the variance in fear when entered in the linear regression analysis. Pain catastrophizing pregnant women have previously been shown to give higher ratings of anticipated pain during childbirth. 34 Increased levels of fear or anxiety regarding the approaching birth thus seem reasonable when anticipating it to be more painful, especially when interacting with catastrophic cognitions relating to the pain experience. Although the PCS is focused on catastrophizing in relation to actual or anticipated pain, 41 we cannot be sure that the predictive association found between pain catastrophizing and fear of birth is not an effect of an overall tendency to engage in catastrophizing cognitions. This possibility thus needs further investigation. Given the unpredictability inherent in expecting and giving birth to a child, we found the relation between intolerance of uncertainty and fear of birth to be of theoretical interest. With intolerance of uncertainty being central in the conceptualization of generalized anxiety disorder, 22, 23 and also suggested as a transdiagnostic feature across anxiety disorders and depression, [26] [27] [28] this interest was further motivated by the previously reported associations between childbirth-related fear and both trait anxiety [14] [15] [16] and anxiety diagnoses. 46 Behavioral manifestations of intolerance of uncertainty did indeed turn out to be associated with fear of birth in this sample. While sharing variance with both pain catastrophizing and positive worry beliefs, a general tendency to find uncertainty as intolerable or distressing still seems to contribute to fear of birth. Positive beliefs about worry predicted fear of birth as a continuous outcome, while only to a rather small extent. When dichotomized using the fourth quartile, the variable did not predict fear of birth exceeding the cut point of FOBS ≥ 60. Cognitive avoidance on the other hand did not contribute significantly to any of the regression models. Among the investigated variables known to be of importance for clinical worry and generalized anxiety, intolerance of uncertainty was most strongly associated with fear of birth in this study. When taking a transdiagnostic perspective, our results point to the relevance of at least 2 potentially transdiagnostic mechanisms contributing to fear of birth, that is, intolerance of uncertainty and (pain-) catastrophizing cognitions.
As in previous research, 38, 47, 48 nulliparous women reported slightly higher levels of fear of birth than did .008 * * P < .05; ** P < . 01; *** P < .001. Step 1 Nulliparity 1.17 (0.78-1.76) Block 2
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Step multiparous women. In the regression analyses however, nulliparity was not predictive of fear of birth. Hence, when comparing the importance of parity relative to pain catastrophizing and intolerance of uncertainty, our findings suggest the psychological variables to be of greater importance than parity in predicting childbirth-related fear, worry, or anxiety during pregnancy.
The most important strength of the study is its contribution to the common knowledge with respect to psychological concepts associated with childbirth-related fear, worry, or anxiety. As far as we know, it is the first study to specifically address pain catastrophizing and parameters known to be of importance in clinical worry (intolerance of uncertainty, positive beliefs about worry, and cognitive avoidance) in relation to this particular form of fear or anxiety. With this focus on psychological mechanisms, the findings may suggest intervention strategies of potential usefulness. However, this study also has several methodological limitations. As a result of its cross-sectional design, no causal relationships between concepts can be established. Another obvious limitation lies in the process of inclusion and exclusion. In this study, midwives working at many different antenatal health care clinics were asked to approach all pregnant women coming for their first antenatal health care visit after the routine ultrasound examination in gestational weeks 17-20. Unfortunately, the discrepancy between the annual birth rate in one of the regions, and the number of exclusions and nonconsents reported by the antenatal midwives in this region, indicate that all eligible women might not have been approached, or that exclusions and nonconsents were not reported as intended. As a result, the generalizability of the results may be somewhat reduced.
Although still far from a conceptual psychological model of childbirth-related fear, worry, or anxiety, the results of this study may have some clinical implications. To date, Sweden is one of few countries with an existing model of care for this form of fear. In addition to standard antenatal care, all hospitals in Sweden provide midwifeled counselling, with a specific focus on fear of birth. 49 Although still sparingly evaluated, cognitive behavioral therapy has been suggested as an alternative and feasible approach. 50 With regard to the concepts investigated in this study, this approach seems reasonable. Pain catastrophizing (or catastrophizing in general), as well as intolerance of uncertainty and positive beliefs about worry are all concepts commonly addressed in cognitive behavioral therapy. Cognitive behavioral interventions targeting these concepts (eg, by means of psychoeducation, selfmonitoring, Socratic questioning or cognitive restructuring, behavioral experiments, exposure with or without response prevention, techniques aiming at cognitive defusion and acceptance, and pain management techniques) may all be of relevance when meeting with women experiencing this form of fear, anxiety, or worry. Given the lack of established psychological models for this form of fear, worry, or anxiety, cognitive behavioral interventions provided by perinatal psychologists are likely to be most appropriate if based on a thorough individual assessment of the specific manifestations and the psychological factors contributing to fear for each woman.
| Conclusions
The results of this study primarily suggest pain catastrophizing and intolerance of uncertainty to be potential mechanisms contributing to childbirth-related fear, anxiety, or worry. Until replicated, these findings are best viewed as preliminary. Interesting extensions in future research would be to look further into the distinction between pain catastrophizing and catastrophizing in general, investigating the concepts in larger samples to examine potential subgroups with specific response patterns, and of course to identify other concepts or mechanisms contributing to childbirth-related fear, worry, or anxiety.
